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er the last several years a number of studies have been undertaken to evaluate the involvement of the central 
nemous system in the regulation of the electrolytic balance. In particular, brain cholinergic neurons appear to play an 
important role in controlling the urinary excretion of sodium and potassium. In fact, stimulation of brain muscarinic 
receptors produces a nattiuretic response in rats which appears to be atropine-sensitive and not dependent from the 
integrity of the renal nerves. Recently, we have reported that depletion of the brain stores of acetylcholine, induced by 
intracerebroventricular (ICV) administration of hemicholinium-3 (HC), decreases urinary output and urinary excretion 
of sodium and potassium in the rat. In the present study we evaluated the effects induced by ICV hemicholinium-3 on 
the plasma levels of vasopressin, neurohormone known to be influenced by the central choline@ system and been a 
possible mechanism throughout which the central nervous system regulates electrolytic homeostasis. In our experimen- 
tal model, however, in order to ensure a constant and uniform urine flow, animals have been hyperhydrated using an 
oral fluid load, thus, we also investigated the changes on vasopress in plasma levels induced by hyperhydration “per 
se”. 
Adult, male Wistar rats, with a stainless steel cannula guide chronically implanted in the right lateral cerebral 
ventricle, were handled and trained daily for gavage to eliminate any emotional influence. The day of the experiment 
the animals received a 0.15 M NaCl solution (saline; 40 ml/kg)) load administered by gavage. Sixty minutes before the 
oral saline load the animals were administered ICV with 20 ug of HC. A first group was thet: placed in single 
metabolic cages and urine samples were collected for two hours. A second group of animals was sacrificed 30 minutes 
after the oral saline load and the blood collected for the vasopressin assay (RIA). 
The oral saline load produced, within two hours, a nearly ten-fold increase in urinary sodium excretion from 
O-I6 + 0.03 to 1.4 + 0.44 uEq min-’ 100 g-i b.wt. accompanied by a marked increase in the volume of urine excreted. 
Surprismgly, thirty minutes after the oral saline load vasopressin plasma levels were not significantly different when 
compared to control animals (1.25 It 0.16 versus 1.45 + 0.09 pg ml-‘). ICV hemicholinium-3 did not produced any 
significant changes in vasopressin plasma levels whilst elicited a highly significant antidiuretic and antinatriuretic 
response when administered 60 minutes before the oral saline load. 
These results support the previous observation that central choline@ neurons are involved in the regulation of 
electrolytic balance and suggest that vasopressin does not play a key role in mediating the antidiuretic and 
antinatriuretic response of hemicholinium-3. 
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Administration of the neuropeptides arginine-8-vasopressin (AVP) and corticotropin-releasing factor (CRF) in the 
lateral cerebral ventricle have been shown to elicit potent cardiovascular, neuroendocrine and behavioral activating 
effects with differential cardiovascular and neuroendocrinal changes (Bohus et al., 1983; Grosskreutz and Brody, 
1988). AVP and CRP are not only localized in the magnocellular hypothalamic nuclei, but also in several 
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regions of the central nervous system. The central nucleus of the amygdala (CL+) that has defir&e 
CRF-immunoreactive cell bodies and a high concectration of AVP binding sites, has been implicated in the -troI of 
autonomic and behavioral correlates of conditioned fear. Earlier studies of one of us have shown that both leanted fear 
of a previously received electric footshock or a social defeat by a dominant male rat evoked an early bradymdii 
response, which could be abolished by bilateral electrolytical CEA lesioning (Roozendaal et al., 1990). 
In the present study the effects of bilateral microinfusion of both AVP and CRF into the CEA on heart rate, 
behavioral activity and corticosterone plasma concentration have been studied in conscious male Wistar rats under 
resting conditions. A nine-minute infusion of 2 ng AVP (dissolved in 1 gl artificial CSF) into the CEA led to a 
tachycardia - i.e. increase in heart rate - 5-20 er?inutes after the termination of the infusion of AVP, together with a 
behavioral activation. Corticosterone plasma levels were not affected after infusion of AVP. After CEA infusion st 10 
ng CRF ~~s~Iv~ in 1~1 artificial CSF), also a marked tachycar~a was observed 5-10 minutes after teals of 
the infusion period. In contrast, CRF infusion did not show any behavioral activation, nor any effect on plasma 
corticosterone level. 
In conclusion, the present study suggests that the peptides affect different mechanisms in the CEA to cause a 
relative s~pathetic activation. CRF seems to induce direct cardiac responses, whereas the effects of AVP are 
probably elicited via somatic-autonomic oupling. The findings further reinforce the notion of peptidergic control of 
central autonomic outflow. The relative contributions of the sympathetic and parasympathetic omponents of the 
autonomic nervous system in these responses is still unclear. 
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The localisation of receptors and mRNA for endothelin-1 (ET-l) in the central nervous system (Jones et al., 1989, 
Giaid et al., 1989) argue for a role of ET-1 as a neuro-transmitter. To further investigate the actions of ET-l in the 
central nervous system we have used the 2-deoxy-D-[U-14CJ glucose (2-DG) mapping technique (Sokoloff et al., 1977). 
This technique permits the autor~io~ap~c l~a~ation and qu~tifi~ation of local cerebral 2-DG uptake which can 
be used as an index of neuronal activity. 
Conscious and free moving male Sprague-Dawley rats (Charles River, France; 200-250 g) were given ET-1 or an 
equivalent volume of saline vehicle either into the femoral vein (i.v.; 200 pmoles/200 &‘rat) or into the lateral 
ventricle (i.c.v.; 1.25 pmoles/O.5 pi/rat). The i.c.v. cannulae were implanted 1 week, and the i.v. cannulae 6 hours 
prior to the administration of 2-DG. The 2-DG (125 pCi/kg; Amersham) was administered 10 minutes after the 
injection of ET-l and the animals were killed 45 min later by barbiturate overdose. The brains were rapidly removed, 
frozen on dry ice, and sectioned in a cryostat. The sections were then apposed to [‘HfUltrofilm and following film 
development he images were quantified using the MCID image analysis system (Imaging Incorporated, Ontario, 
Canada). Results are expressed as relative regional optical densities. For each animal all regional values were divided 
by the optical density of the corpus callosum. 
Overall, there was no si~fi~ant difference in 2-DG uptake between animals injected i.v. with ET-I or saline. 
